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Figure 2-66 
Proposed Gordon-Shaw HMF Site 

 

Figure 2-67 
Proposed Kojima Development HMF Site 
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2.5 Travel Demand and Ridership Forecasts 

New ridership forecasts were prepared to support ongoing planning for the HST System and the analysis 
included in this EIR/EIS. Ridership forecasts were developed for the year 2030 by Cambridge 
Systematics, Inc. These 2030 forecasts were prepared using a 4,667-zone ridership and revenue model 
developed by Cambridge Systematics in 2005-2007 for the Metropolitan Transportation Commission 
(MTC) in partnership with the Authority. Using HST operating plan assumptions (see Operations and 
Service Plan Summary [provided in Appendix 5-A]), including run times and station stops for a variety of 
express, semi-express, and local trains, Cambridge Systematics tested numerous combinations of system 
phasing, parking cost, and HST fares. Two primary forecasting scenarios were created: one assuming full 
system operation between Sacramento, San Diego, San Francisco, and Anaheim, and one assuming 
Phase 1 HST operation between San Francisco, Merced, and Anaheim.  

Cambridge Systematics also developed 2035 statewide regional growth estimates and applied these to 
the 2030 forecasts to develop 2035 forecasts. These forecasts were then used to estimate ridership levels 
as shown in Table 2-14. These figures, in turn, were then extrapolated to produce 2020 estimates based 
on predicted growth rates for 2030, assuming that only 40% of the forecast ridership would materialize in 
its first year, 60% in the second, 80% in the third, and finally reaching its forecast levels for the year in 
2023. More details on the modeling and forecasts are set out the California High-Speed Rail Ridership and 
Revenue Model: Development, Application, and Project-Level Forecasts (Authority and FRA 2011a). 

Table 2-14 
HST System Ridership Forecasts (in millions per year) 

 

Fare Scenario  

2020 2027 2035 

Phase 1  Full System  Phase 1a  Full System 

HST ticket price 83% of airfare levels 13.2 47.6 40.2 69.3 

HST ticket price 50% of airfare levels 18.7 67.5 57.0 98.2 

a Although the full system is expected to be implemented by 2027, these forecasts provide “worst case” scenarios for Merced, a 
busy terminus station in Phase 1, and a lower-volume mid-line station in the full system.  

 
With higher passenger fares (i.e., 83% of airfare levels), Phase 1 would carry 13.2 million riders in the 
first year (2020), growing to 36.1 million by 2026, the last full year before the assumed implementation 
of the full system. In its first assumed year of operation, 2027, the full system would carry 47.6 million 
passengers, growing to over 69 million in 2035. The forecast of 69 million passengers annually for the 
2035 full system represents the low forecast for this EIR/EIS. 

With lower passenger fares (i.e., 50% of airfare levels), Phase 1 would carry 18.7 million passengers in 
2020, growing to 51.3 million in 2026. The full system in its first year, 2027, would carry 67.5 million 
passengers, growing to over 98 million in 2035. The forecast of 98 million passengers annually for the 
2035 full system represents the high forecast for this EIR/EIS. 

This range of ridership forecasts allowed for the development of certain aspects of the HST System 
design and certain portions of the environmental analysis, as described in more detail below. Eventual 
HST System ridership will depend on many uncertain factors, such as the price of gasoline or eventual 
cost of an HST ticket. Accordingly, the HST System analyzed in this document is designed to 
accommodate the broad range of future ridership over the coming decades.  

2.5.1 Ridership and HST System Design 

The HST System is a long-term transportation investment for the State of California. Many components of 
the HST System infrastructure have a design life of 30, 50, and even 100 years. The HST System 
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analyzed in this EIR/EIS is designed to provide adequate infrastructure and facilities for a state-of-the-art, 
high-speed passenger train system over many decades. At the same time, certain components of the HST 
System are more flexible and are expected to change and adapt depending on how HST ridership grows 
over time. 

Total forecasted annual ridership on the HST System is not the primary driver of HST system design. 
While the Authority and FRA have weighed ridership and revenue potential in evaluating alignment and 
station alternatives in the Tier 1 Program EIR/EIS documents and Tier 2 alternatives screening, the 
design of most HST System components is dictated by the agencies’ performance objectives and safety 
requirements, rather than by total annual ridership. The HST System will be a two-track system 
throughout, with four tracks at intermediate stations, regardless of total annual ridership. Track geometry 
and profile, power distribution systems, train control/signal systems, and the type of rolling stock will be 
the same whether the HST System has 50 million riders annually or 100 million. Most station elements 
also will be the same regardless of total annual ridership, such as platform design and other necessary 
station components. The locations of the HMF and the light maintenance facilities are dictated by 
technical requirements for the HST System, not by ridership.  

Ridership does influence HST System design in some respects. The size of the HMF and the light 
maintenance facilities is based on the 2035 full system high ridership forecast to ensure adequate sizing 
of these facilities to accommodate maximum future needs. This approach is consistent with general 
planning and design practices for a large infrastructure project, acquiring enough land for future needs 
up front rather than trying to purchase property at a later date when it may no longer be available or 
impractical to acquire. This would allow early phases of maintenance facility construction and later 
expansion as fleet size and maintenance requirements grow. 

For stations, forecasted annual ridership and peak-period ridership play a role in determining the size of 
some station components, such as those required for public access and egress to the HST System. The 
2035 full-system, high-ridership forecast formed the basis for the conceptual service plan, which in turn 
influenced the station designs so that station facilities would be sufficient to accommodate the anticipated 
future use of the HST System, which is expected to build over time.  

For station-area parking facilities, the 2035 full system high ridership forecast was used to capture the 
maximum potential parking demand and to allow for an analysis of where and how parking demand 
might be accommodated near the HST station. For the Merced HST station, however, the maximum 
ridership and parking demand would occur with the Phase 1 operation; therefore, Phase 1 operations 
were used for the analysis of the Merced station. Parking facilities are expected to be phased in over time 
as demand grows. The EIR/EIS reliance on the high forecasts for parking provides flexibility to change or 
even reduce the amount of station parking as improved transit-oriented development (TOD) occurs 
around station areas.  

2.5.2 Ridership and Environmental Impact Analysis 

The level of annual HST ridership plays a role in the analysis of environmental impacts and benefits for 
traffic, air quality, noise, and energy. For these areas, this EIR/EIS uses the high ridership forecast for 
analyzing the anticipated adverse environmental impacts of building and operating the HST System. This 
worst-case approach ensures disclosure of the higher level of adverse environmental effects that may 
occur with higher ridership (e.g., pass-by train noise, station-area traffic). If eventual ridership is lower, 
adverse environmental impacts would also be lower. For environmental benefits from the HST System 
(e.g., transportation, air quality, energy), a lower level of ridership would reduce the level of benefits 
provided by the HST System. This is discussed in more detail in Chapter 3. 

2.5.3 Ridership and Station Area Parking 

HST System ridership, parking demand, parking supply, and development around HST stations are 
intertwined and anticipated to evolve from commencement of revenue service in 2020 to full system 
operations in 2035. The Authority’s goals are to ensure access to the HST System by providing 
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automobile parking and also to promote—in partnership with cities—TOD around HST stations and 
expansion of local transit to bring riders to HST stations. This is a delicate balance that would evolve over 
time and vary by station, as some cities and regions will develop their station areas and local transit 
systems more than others by 2020 and 2035. 

Research suggests that the percentage of transit passengers arriving and departing transit stations by car 
and needing to park decreases as land use development and population around the stations increases. 
The Authority’s adopted station area development policies recognize this inverse relationship between 
parking demand and HST station area development. HST will be most successful if stations are placed 
where there is or will be a high density of population, jobs, commercial activities, entertainment, and 
other activities that generate trips. The Authority’s policies, therefore, encourage dense development 
around HST stations, which supports system ridership while reducing parking demand.  

Land use development around HST stations would not occur immediately, however. While HST would be 
a catalyst for such development, actual construction would be dictated by local land use decisions and 
market conditions. The Authority will encourage station area development in partnership with local 
government, as exemplified by the station area planning grants it has provided to the City of Fresno, but 
the Authority’s power in this regard is limited. The actual demand for parking facilities, moreover, would 
depend on how HST ridership grows over time.  

In light of the uncertainty over the need for station area parking, this document conservatively identifies 
parking facilities to meet the maximum forecast parking demand in the immediate vicinity of the stations. 
This scenario is an upper bound on actual needs and discloses the maximum potential environmental 
impact. The Authority and FRA would therefore have the flexibility to make decisions about what parking 
facilities to construct initially and how additional parking might be phased or adjusted depending on how 
the HST System ridership increases over time. For example, it is possible that some parking facilities 
might be constructed at the 2020 project opening, only to be replaced in whole or in part, or augmented 
later with development or other parking facilities.  

2.6 Operations and Service Plan 

2.6.1 HST Service 

The conceptual HST service plan for Phase 1, starting in 2020, begins with service between Anaheim/ 
Los Angeles running through the Central Valley from Bakersfield to Merced, and traveling northwest into 
the Bay Area. Subsequent stages of the HST System include a southern extension from Los Angeles to 
San Diego via the Inland Empire and an extension from Merced north to Sacramento, which are 
anticipated to be implemented in 2027 for purposes of this environmental analysis.  

Trains would run in diverse patterns between various terminals. Three basic service types are envisioned: 

 Express trains, which would serve major stations only, providing fast travel times; for example, 
between Los Angeles and San Francisco during the morning and afternoon peak with a run time of 
2 hours and 40 minutes. 

 Limited-stop trains, which would skip selected stops along a route to provide faster service between 
stations. 

 All-stop trains, which would focus on regional service.  

The vast majority of trains would provide limited-stop services and offer a relatively fast run time along 
with connectivity among various intermediate stations. Numerous limited-stop patterns would be 
provided, to achieve a balanced level of service at the intermediate stations. The service plan (Authority 
and FRA 2011d) envisions at least four limited trains per hour in each direction, all day long, on the main 
route between San Francisco and Los Angeles. Each intermediate station in the Bay Area, Central Valley 
between Fresno and Bakersfield, Palmdale in the High Desert, and Sylmar and Burbank in the San 
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Fernando Valley would be served by at least two limited trains every hour—offering at least two 
reasonably fast trains an hour to San Francisco and Los Angeles. Selected limited-stop trains would be 
extended south of Los Angeles as appropriate to serve projected demand.  

Including the limited-stop trains on the routes between Sacramento and Los Angeles, and Los Angeles 
and San Diego, and the frequent-stop local trains between San Francisco and Los Angeles/Anaheim, and 
Sacramento and San Diego, every station on the HST network would be served by at least two trains per 
hour per direction throughout the day, and at least three trains per hour during the morning and 
afternoon peak periods. Stations with higher ridership demand would generally be served by more trains 
than those with lower estimated ridership demand.  

The service plan provides direct train service between most station pairs at least once per hour. Certain 
routes may not always be served directly, and some passengers would need to transfer from one train to 
another at an intermediate station, such as Los Angeles Union Station, to reach their final destination. 
Generally, the Phase 1 and full-build conceptual operations and service plans offer a wide spectrum of 
direct service options and minimize the need for passengers to transfer. 

Figure 2-68 shows how projected ridership and the numbers of trains would grow over time for the high 
scenario of ridership. In 2020, the assumed first year of Phase 1 operation, 120 trains would operate 
daily. This would grow to 260 daily trains in 2026, and jump to 288 when the full statewide HST system 
is anticipated to become operational, including the Merced to Sacramento and Los Angeles to San Diego 
sections. By 2035, 212 trainsets would be needed to operate 339 daily trains throughout the HST System.  

Specifically for the Merced to Fresno Section, trains would take approximately 25 minutes to run between 
Merced and Fresno. The maximum operating speed would reach 220 mph in this section. In Phase 1 the 
first train would start from Merced after 5 a.m. at the earliest, and the last train would arrive before 

Figure 2-68 
Revenue Service and Ridership Build-Up 
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midnight. In the full system, trains would originate from Sacramento no earlier than 5 a.m., arriving in 
Merced before 6 a.m. In the late evening, the last train to Sacramento would pass through Merced 
shortly after 11 p.m. and reach Sacramento before midnight. 

The Merced and Fresno stations would see a mix of stopping trains and through trains peaking for the full 
system. In 2035 for the high ridership scenario, the full system would see four trains an hour stop at 
Fresno in each direction at the peak, and six trains run through. At the off-peak the same number of 
stops would be made, but the through trains would drop to three per hour. At Merced, three trains would 
stop each hour per direction at the peak, with two running through. At the off-peak both of the two 
hourly trains would stop at Merced. (For detail, see Appendix 5-A, Operations and Service Plan 
Summary.) 

2.6.2 Maintenance Activities 

The Authority would regularly perform maintenance along the track and railroad right-of-way as well as 
the power systems, train control, signalizing, communications, and other vital systems required for the 
safe operation of the HST system. Maintenance methods are expected to be similar to those of existing 
European and Asian HST systems, adapted to the specifics of the California HST. However, the FRA will 
specify standards of maintenance, inspection, and other items set forth in regulation (i.e., Rule of 
Particular Applicability or RPA) to be issued in the next several years. In addition, overseas practices may 
be amended in ways not currently foreseen. The brief descriptions of maintenance activities described 
below are thus based on existing best management practices and judgments about future maintenance 
practices in California. 

 Track and Right-of-Way – The track at any point would be inspected several times a week, using 
measuring and recording equipment aboard special measuring trains featuring a design similar to 
that of the regular trains but operating at lower speed. These trains would be run between midnight 
and 5 a.m. and would usually pass over any given section of track once during the night.  

Most adjustments to the track and routine maintenance would be accomplished in a single night at 
any specific location with crews and material brought by work trains along the line. When rail 
resurfacing is needed, perhaps several times a year, specialized equipment would pass over the track 
section at 5 to 10 mph.  

Approximately every 4 to 5 years, ballasted track would require sections of more intensive 
maintenance of the track and structure using trains with a succession of specialized cars to raise, 
straighten, and tamp the track and vibrating “arms” used to move and position the ballast under the 
ties. The train would typically cover a mile-long section of track in the course of one night’s 
maintenance. Slab track, which is expected to comprise track at elevated sections, would not require 
this activity. No major track components are expected to require replacement through 2035. 

Other maintenance of the right-of-way, aerial structure, and bridge sections of the line would include 
drain cleaning, vegetation control, litter removal, and other inspection that would typically occur 
monthly to several times a year.  

 Power – The overhead catenary system (OCS) along the right-of-way would be inspected nightly with 
repairs being made when needed, which would typically be accomplished in one night’s maintenance 
window. Other inspections would occur monthly. Many of the functions and status of substations and 
the smaller facilities outside of the trackway would be remotely monitored, and visits would only be 
made to repair or replace minor items, and several times a month to check the general site. It is 
expected that no major component replacement would be required for the OCS or the substations 
through 2035. 

 Structures – Visual inspections of the structures along the right-of-way and testing of fire and life 
safety systems and equipment in or on structures would occur monthly, while inspections of all 
structures for structural integrity would occur at least annually. Steel structures would also require 
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painting every several years. For tunnels and buildings, repair and replacement of lighting and 
communication components would be performed on a routine basis. It is expected that no major 
component replacement or reconstruction of any structures would be needed through 2035. 

 Signaling, Train Control, and Communications – Inspection and maintenance of signaling and train 
control components would be guided by FRA regulations and standards to be adopted by the 
Authority. Typically, physical in-field inspection and testing of the system would occur four times a 
year using hand-operated tools and equipment. Communication components would be routinely 
inspected and maintained, usually at night, although daytime work may occur if the work area is 
clear of the trackway. No major component replacement of these systems is expected through 2035. 

 Stations – Each station would be inspected and cleaned daily. Inspections of the structures, including 
the platforms, would occur annually. Inspections of other major systems such as escalators, the 
heating and ventilation system, ticket vending machines, and closed-circuit television would be 
according to manufacturer recommendations. It is not expected that major station components would 
require replacement through 2035. 

 Perimeter Fencing and Intrusion Protection – Fencing and intrusion protection systems would be 
remotely monitored, as well as periodically inspected. Maintenance would occur as needed, but it is 
not expected that the fencing or systems would require replacement before 2035. 

2.7 Additional High-Speed Train Development 
Considerations 

2.7.1 High-Speed Train, Land Use Patterns, and Development 
around High-Speed Train Stations 

In 2008, California voters approved Proposition 1A—essentially approving the California HST System. 
Regarding urban development and land use patterns, voters specifically mandated that HST stations 
“be located in areas with good access to local mass transit or other modes of transportation. The HST 
System also shall be planned and constructed in a manner that minimizes urban sprawl and impacts on 
the natural environment” including “wildlife corridors.” 

In submitting Proposition 1A to the voters, the Legislature went further: 

“The continuing growth in California’s population and the resulting increase in traffic 
congestion, air pollution, greenhouse gas emissions, and the continuation of urban 
sprawl make it imperative that the state proceed quickly to construct a state-of-the-art 
high-speed passenger train system to serve major metropolitan areas.” 

The Authority has embraced this voter and legislative direction. As the Authority’s program EIR/EIS 
documents show and this EIR/EIS supports, operation of the HST System by itself will reduce traffic 
congestion, air pollution, and greenhouse gas (GHG) emissions. The Authority believes, however, that 
this is not enough. The HST will be most successful, and will best fulfill the intent of the voters and 
Legislature, if it is coordinated with sprawl-reducing and environment-improving land use development 
patterns. Accordingly, the Authority has adopted HST Station Area Development Policies based on the 
following premise:  

“For the high-speed train to be more useful and yield the most benefit, it is important 
that the stations be placed where there will be a high density of population, jobs, 
commercial activities, entertainment and other activities that generate personal trips. The 
success of HST is highly dependent on land use patterns that also reduce urban sprawl, 
reduce conversion of farm land to development, reduce vehicle miles traveled (VMT) by 
automobiles, and encourage high-density development in and around the HST station.”  

The Authority and its Station Area Development Policies specifically advocate: 
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 Higher density development in relation to the existing pattern of development in the surrounding 
area, along with minimum requirements for density.  

 A mix of land uses (e.g., retail, office, hotels, entertainment, residential) and a mix of housing types 
to meet the needs of the local community.  

 Compact pedestrian-oriented design that promotes a walking, bicycle, and transit access with 
streetscapes that include landscaping, small parks, and pedestrian spaces.  

 Limits on the amount of parking for new development and a preference that parking be placed in 
structures. Transit-oriented development areas typically have reduced parking requirements for retail, 
office, and residential uses due to their transit and bicycle access, walkability, and potential for 
shared parking. Sufficient train passenger parking would be essential to the system viability, but this 
would be offered at market rates (not free) to encourage the use of access by transit and other 
modes. 

 Infill development—namely, development around HST stations on land that is already disturbed by 
existing development, parking lots, pavement, etc., rather than development on previously 
undisturbed land or on farmland. The Authority, therefore, prefers to locate its stations in existing 
developed areas, particularly city centers. 

The Authority recognizes that land use development around HST stations is controlled by local 
government and the market, and is influenced by public interest groups. The Authority also recognizes 
that local transit is controlled by regional and local transit agencies. The Authority is committed, 
therefore, to working cooperatively with local government, transit agencies, public interest groups, and 
the development community to realize a shared vision for land use and transit development around HST 
stations, consistent with the Authority’s Development Policies to the maximum extent possible. 

Good land use planning helps ensure good land use development. Planning for infill development, 
however, is particularly complicated. Infill areas (e.g., established downtowns) typically involve numerous 
small parcels with different property owners. Therefore, no single property owner exists to pay for the 
planning. Government typically has to fund it. The economic downturn and the State’s realignment of 
redevelopment agencies, however, has left local government resources particularly limited. Accordingly, 
the Authority has committed to utilize its resources, both financial and otherwise, to encourage good local 
government land use planning around HST stations consistent with the above principles. 

The Authority believes that implementation of its Station Area Development Policies, and cooperative 
work with local government (including funding for planning), will result in the types of environmental 
benefits voters and the Legislature contemplated in 2008. This EIR/EIS forecasts that the HST will reduce 
VMT and related GHG emissions, reduce energy use, reduce traffic congestion, and improve air quality. 
To be conservative consistent with CEQA and NEPA requirements, these forecasts generally do not 
account for the additional benefit to these areas expected from more compact development patterns—
patterns which the Authority’s Station Area Development Policies support. The Authority began the 
“Vision California” study effort to help account for these additional sustainability benefits that would 
exceed benefits reported in this EIR/EIS. 

Vision California is a first-of-its-kind effort to explore the role of land use and transportation investments 
in meeting the environmental, fiscal, and public health challenges facing California over the coming 
decades. The project is producing new scenario development and analysis tools to examine the impacts 
of varying policy decisions and development patterns associated with accommodating the expected 
dramatic increase in California’s population by 2050. Essentially, the Vision California’s tools will 
quantitatively illustrate the connections between land use patterns, water and energy use, housing 
affordability, public health, air quality, GHG emissions, farmland preservation, infrastructure investment, 
and economic development. The tool will allow state agencies, regions, local governments, and the 
nonprofit community to measure the impacts of land use and transportation investment scenarios. More 



CALIFORNIA HIGH-SPEED TRAIN PROJECT EIR/EIS 2.0 ALTERNATIVES 
MERCED TO FRESNO SECTION  

 Page 2-100 

 

information about Vision California is at http://visioncalifornia.org/index.php. Calthorpe Associates is 
developing the model with funds provided by the California Strategic Growth Council and the Authority. 

Vision California involves two different modeling tools. An open source geo-spatial model called 
UrbanFootprint is map-based, and analyzes detailed base and scenario data at the 5.5-acre level across 
most parts of the state. It is scalable so as to permit analysis of local and regional land use and 
infrastructure decisions. This is a monumental endeavor - the UrbanFootprint model is in pilot testing now 
and will be fully operational by mid-2012. Another tool is complete now, however. Called “RapidFire,” it 
has been deployed statewide and in regions across California. Two Vision California statewide growth 
scenarios - Business as Usual and Growing Smarter - were developed and analyzed in the Vision 
California process using RapidFire. Business as Usual assumes continuation of the past trend of less 
compact development patterns. Growing Smarter assumes an increasing proportion of urban infill and 
compact growth. 

The Growing Smarter scenario is closely linked to the implementation of the HST System and supportive 
feeder services. This is particularly true in regions of the state, such as the San Joaquin Valley, that 
currently lack high-quality transit facilities, as it is not likely that the level of urban and compact growth 
envisioned in the Growing Smarter scenario would be realized without the significant investment and 
mobility enhancements represented by the California HST System. 

Rapid Fire predicts that the more compact growth of the Growing Smarter scenario would result in the 
following by 2050: 

 Saves over $7,300 per household annually on automobile costs and utility bills. 

 Saves $1.1 billion per year from lower infrastructure costs for new homes. 

 Saves 18 million acre-feet of water by 2050 - enough water to fill Hetch Hetchy reservoir 50 times. 

 Cuts residential and commercial building energy use by 15%- enough to power ALL homes in 
California for 8 years. 

 Saves over 3,700 square miles of land by 2050—more than Rhode Island and Delaware combined. 

 Reduces fuel consumption through 2050 equivalent to 2 years of the USA’s oil imports. Amounts to a 
savings of $2,600 per year per household. 

 Reduces GHG emissions equivalent to the emissions offset by a forest a quarter the size of California.  

 Reduces pollution-related respiratory disease, saving more than $1.6 billion annually. 

 Reduces passenger vehicle travel (VMT) by more than 4 trillion miles, the equivalent of taking ALL 
cars off of California’s roads for 15 years. 

In conclusion, construction of the California HST System, coupled with successful implementation of the 
Authority’s Station Area Development Policies, would serve to reinforce cities as hubs of the economy and 
future growth and would save land and water, reduce energy use, improve air quality, and save money. 
The initial findings of the Vision California study suggest that these benefits could be tremendous, and 
would help California meet its sustainability goals. 

2.8 Construction Plan 

This section summarizes the general approach to building the HST system, including activities associated 
with pre-construction and construction of major system components. To maintain its eligibility for federal 
American Recovery and Reinvestment Act (ARRA) funding, the Authority intends to begin final design and 
project construction in the early 2013, with construction of the Initial Operating Section (IOS) first 
construction to be completed by December 2018. Service on the IOS is expected to start in 2022. 
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The Merced to Fresno Section would be built using a “design-build” (D/B) approach. This method of 
project delivery involves a single contract with the project owner to provide design and construction 
services. This differs from the “design-bid-build” approach, where design and construction services are 
managed under separate contracts and the design is completed before the project is put out for 
construction bids. This approach offers more flexibility to adapt the project to changing conditions. The 
contract with the D/B contractor will require compliance with standard engineering design and 
environmental practices and regulations, as well as implementation of any project design features and 
applicable mitigation measures included in this EIR/EIS.  

The Authority has prioritized a portion of the Merced to Fresno and the Fresno to Bakersfield Project 
sections as the first section of the California HST to be built to meet the ARRA funding requirements. The 
IOS first construction will be available for immediate use for improved and faster service on the San 
Joaquin intercity line, prior to the initiation of HST service on the IOS in 2022, providing for independent 
utility consistent with ARRA. The Central Valley was determined to be the best location for the initial 
construction, with service extending south to Palmdale and the San Fernando Valley and north to San 
Jose to link with blended service with the Metrolink in the south and Caltrain in the north. The Authority 
has met the “independent utility” requirement of the federal stimulus financing for the Merced to Fresno 
Section by making the first section available for improved San Joaquin intercity service. The IOS first 
construction track would have dedicated passenger track capable of higher speeds, thereby improving 
existing San Joaquin operations and would also include a basic station design (platform) for non-
electrified passenger service in Fresno (located at the planned Fresno HST station).   

The interim use of the IOS first construction track for upgraded San Joaquin service could have 
environmental impacts that differ from those analyzed in this EIR/EIS; for example, increased noise and 
air quality impacts with increased frequency of diesel trains during the temporary period when San 
Joaquin service would use the IOS first construction track (between 2018 and 2022). Service upgrades 
for the San Joaquin service and the potential for environmental impact would be assessed by the 
operating agency prior to service initiation. 

2.8.1 General Approach 

Upon receiving the required environmental approvals and securing needed funding, the Authority would 
begin implementing its construction plan through the D/B procurement process. Given the size and 
complexity of the HST Project, the design and construction work could be divided into a number of 
procurement packages. In general, the procurement would address the following: 

 Civil/structural infrastructure, including design and construction of passenger stations, maintenance 
facilities, and right-of-way facilities.  

 Trackwork, including design and construction of direct fixation track and sub-ballast, ballast, ties and 
rail installation, switches, and special trackwork. 

 Core systems, such as traction power, train controls, communications, the operations center, and the 
procurement of rolling stock. 

One or more D/B packages would be developed and the Authority would then issue construction requests 
for proposals (RFPs), start right-of-way acquisition, and procure construction management services to 
oversee physical construction of the project. During peak construction periods, work is envisioned to be 
under way at several locations along the route, with overlapping construction of various project elements. 
Working hours and workers present at any time would vary depending on the activities being performed. 
The overall general sequence of construction is envisioned in Table 2-15. 
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Table 2-15 
Construction Sequence 

 

Activity Tasks 

Average 
Durations 
(months) 

Right-of- Way 
Acquisition 

Per Assembly Bill 3034, proceed with right-of-way acquisitions once 
State Legislature appropriates funds in the annual budget. 

12 - 24 

Survey & 
Preconstruction 

Locate utilities, establish right-of-way and project control points and 
centerlines, establish or relocate survey monuments. a 

6 - 8 

Mobilization and  
Site Preparation 

Relocate utilities and clear and grub right-of-way (demolition); 
establish detours and haul routes; erect safety devices and mobilize 
special construction equipment; prepare construction equipment 
yards and stockpile materials; establish precast concrete segment 
casting yard. 

8 - 12 

Heavy Construction Construct aerial structures, grade separations, highway 
realignments, surface streets; major facilities (maintenance, 
stations, etc.). 

30 - 36 

Medium Construction Lay tracks, install drainage facilities, conduct backfilling operations, 
perform street paving. 

6 - 9 

Light Construction Systems installation and testing (train control systems, overhead 
contact system, communication system); traffic signals, street 
lighting, striping, closing of detours, and site clean-up.  

12 – 18 

a Some of the survey and pre-construction activities will occur prior to construction procurement and others may overlap with 
the mobilization and site preparation phase. 
b Systems installation activities such as traffic signals and street lighting may last only 3 months, while the testing activities may 
last up to 18 months. 

 
The sequencing of construction has not yet been determined. As part of the D/B procurement and award, 
the contractors will propose a construction schedule that will outline how the sequencing of construction 
will occur. As noted in Table 2-15, there are heavy construction activities that will last approximately 
3 years, which means they would be underway for most of the duration of the D/B contract, following 
initial mobilization. Other activities, such as those identified in light construction may last only 3 months. 
Once the sequencing of construction activities is determined, the contractor will be able to develop a 
public outreach plan for the affected communities that identifies the duration of construction activities in 
their area and outlines a program to respond to residential concerns regarding construction effects such 
as noise, glare, and vibration. 

Consistent with the MOU for Achieving an Environmentally Sustainable High-Speed Train System in 
California (Authority, FRA, U.S. Department of Housing and Urban Development, Federal Transit 
Administration and EPA 2011), the Authority intends to build the project using sustainable methods that: 

 Minimize the use of nonrenewable resources. 

 Minimize the impacts on the natural environment. 

 Protect environmental diversity. 

 Emphasize using renewable resources in a sustainable manner. An example of this approach would 
be the use of material recycling for project construction (asphalt, concrete, or Portland Cement 
Concrete [PCC], excavated soil, etc.). 
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2.8.2 Preconstruction Activities 

During final design, the Authority and its contractor would conduct a number of preconstruction activities 
to determine how best actual construction should be staged and managed. These activities include the 
following: 

 Conducting geotechnical investigations, which would focus on evaluating geology, groundwater, 
seismic, and environmental conditions along the alignment. The results of this work would guide final 
design and construction methods for foundations, underground structures, tunnels, stations, grade 
crossings, aerial structures, systems, and substations. 

 Identifying staging areas and precasting yards, which would be needed for the casting, storage, and 
preparation of precast concrete segments, temporary spoil storage, workshops, and temporary 
storage of delivered construction materials. Field offices and/or temporary jobsite trailers would also 
be located at the staging areas.  

 Initiating site preparation and demolition, such as clearing, grubbing, and grading, followed by the 
mobilization of equipment and materials. Demolition would require strict controls to ensure that 
adjacent buildings or infrastructure are not damaged or otherwise affected by the demolition efforts. 

 Initiating utility relocations, where the contractor would work with the utility companies to relocate or 
protect in place high-risk utilities such as overhead tension wires, pressurized transmission mains, oil 
lines, fiber optics, and communications prior to construction.  

 Implementing temporary, long-term, and permanent road closures to reroute or detour traffic away 
from construction activities. Handrails, fences, and walkways would be provided for the safety of 
pedestrians and bicyclists. 

 Locating temporary batch plants, which would be required to produce PCC or asphaltic concrete (AC) 
needed for roads, bridges, aerial structures, retaining walls, and other large structures. The facilities 
would generally consist of silos containing fly ash, lime, and cement; heated tanks of liquid asphalt; 
sand and gravel material storage areas; mixing equipment; aboveground storage tanks; and 
designated areas for sand and gravel truck unloading, concrete truck loading, and concrete truck 
washout. The contractor would be responsible for implementing procedures for reducing air 
emissions, mitigating noise impacts, and reducing the potential for discharge of pollutants into storm 
drains or watercourses from the use of equipment, materials, and waste products. 

 Conducting other studies and investigations, as needed, such as local business surveys to identify 
business usage, delivery, shipping patterns, and critical times of the day or year for business 
activities. This information would help develop construction requirements and worksite traffic control 
plans, and would identify potential alternative routes, cultural resource investigations, and historic 
property surveys. 

2.8.3 Major Construction Activities 

Four major sets of construction activities are briefly described below. Because there is no tunnel 
construction proposed for the Merced to Fresno HST Section, this construction element is not discussed. 

2.8.3.1 Railroad Systems Construction 

The railroad systems are to include trackwork, traction electrification, signaling, and communications. In 
general, trackwork is the first rail system to be constructed, and it must be in place at least locally to 
start traction electrification and railroad signalizing installation. Trackwork construction generally requires 
the welding of transportable lengths of steel running onto longer lengths (approximately 1/4 mile), which 
are placed in position on crossties or track slabs and field-welded into continuous lengths from special 
trackwork to special trackwork. 
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Both tie and ballast as well as slab track construction would be used. Tie and ballast track construction, 
which will be used for at-grade and minor structures, typically uses cross ties and ballasts that are 
distributed along the trackbed by truck or tractor. In sensitive areas such as where the HST is parallel to 
or near streams, rivers, or wetlands, and in areas of limited accessibility, this operation may be 
accomplished by using the established right-of-way with material delivery via the constructed rail line. For 
major civil structures, slab track construction will be used. Slab track construction is a non-ballasted track 
form employing precast track supports.   

Traction electrification equipment to be installed includes traction power substations and the overhead 
contact system. Traction power substations are typically fabricated and tested in a factory, then delivered 
by tractor-trailer to a prepared site adjacent to the alignment. It is assumed that substations are to be 
located every 30 miles along the alignment. The overhead contact system would be assembled in place 
over each track and would include poles, brackets, insulators, conductors, and other hardware. 

Signaling equipment to be installed would include wayside cabinets and bungalows, wayside signals (at 
interlocking), switch machines, insulated joints, impedance bounds, and connecting cables. The 
equipment would support automatic train protection, automatic train control, and positive train control to 
control train separation, routing at interlocking, and speed. 

2.8.3.2 Bridge, Aerial Structure, and Road Crossing Construction 

Similar to existing high-speed rail systems around the world, it is anticipated that the elevated guideways 
would be designed and built using single box segmental girder construction. Where needed, other 
structural types would be considered and used, including steel girders, steel truss, and cable-supported 
structures.  

 Foundations. A typical aerial structure foundation pile cap is supported by an average of four large-
diameter bored piles with diameters ranging from 5 to 9 feet. Depth of piles depends on geotechnical 
site conditions. Pile construction can be achieved by using rotary drilling rigs, and either bentonite 
slurry or temporary casings may be used to stabilize pile shaft excavation. The estimated pile 
production rate is 4 days per pile installation. Additional pile installation methods available to the 
contractor include bored piles, rotary drilling cast-in-place piles, driven piles, and a combination of 
pile jetting and driving. 

Upon completion of the piles, pile caps can be constructed using conventional methods. For pile caps 
constructed near existing structures such as railway, bridges, and underground drainage culverts, 
temporary sheet piling (i.e., temporary walls) can be used to minimize disturbances to adjacent 
structures. It is anticipated that sheet piling installation and extraction would be achieved using 
hydraulic sheet piling machines. 

 Substructure. Aerial structures with pier heights ranging from 20 to 90 feet may be constructed using 
conventional jump form and scaffolding methods. A self-climbing formwork system may be used to 
construct piers and portal beams over 90 feet high. The self-climbing formwork system is equipped 
with a winched lifting device, which is raised along the column by hydraulic means with a structural 
frame mounted on top of the previous pour. In general, a 3-day cycle for each 12-foot pour height 
can be achieved. The final size and spacing of the piers depend on the type of superstructure and 
spans they support. 

 Superstructure. It would be necessary to consider the loadings, stresses, and deflections encountered 
during the various intermediate construction stages, including changes in static scheme, sequence of 
tendon installation, maturity of concrete at loading, and load effects from erection equipment. As a 
result, the final design would depend on the contractor’s means and methods of construction and 
could include several different methods, such as a span-by-span, incrementally launched, progressive 
cantilever, and balanced cantilever.  

Road crossings of existing railroads, roads, and the HST would be constructed on the line of the existing 
road or offline at some locations. When constructed online, the existing road would be closed or 
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temporarily diverted. When constructed offline, the existing road would be maintained in use until the 
new crossing is completed. Where new roadway undercrossings of existing railroads are required, a 
temporary shoofly track would be constructed to maintain railroad operations during undercrossing 
construction. 

Construction of foundations and substructure would be similar to that for the aerial structures, but 
reduced in size. The superstructure would likely be constructed using precast, prestressed, concrete 
girders and cast-in-place deck. Approaches to the aerial structures would be earthwork embankments, 
mechanically stabilized earth wall, or other retaining structures. 

2.8.3.3 Excavation Support Systems 

Earth support is an important factor in constructing deep excavations that would be encountered on 
several alignment sections. It is anticipated that the following excavation support systems may be used 
along the route. There are three general excavation support categories, which are described below. 

 Open Cut Slope. Open cut slope is used in areas where sufficient room is available to open-cut the 
area and slope the sides back to meet the adjacent existing ground. The slopes are designed similar 
to any cut slope, taking into account the natural repose angle of in situ material and global stability. 

 Temporary. A temporary excavation support structure is designed and installed to support vertical or 
near vertical faces of the excavation in areas where room to open-cut does not exist. This structure 
does not contribute to the final load carrying capacity of the tunnel structure and is either abandoned 
in place or dismantled as the excavation is being backfilled. Generally, it consists of soldier piles and 
lagging, sheet pile walls, slurry walls, secant piles, or tangent piles. 

 Permanent. A permanent structure is designed and installed to support vertical or near vertical faces 
of the excavation in areas where room to open-cut does not exist. This structure forms part of the 
permanent final structure. Generally it consists of slurry walls, secant piles, or tangent pile walls. 

2.8.3.4 Station Construction 

For the Merced and Fresno stations, the worksite would occur in urban areas with both commercial and 
residential land uses nearby. Additional information about the station areas is provided in Section 2.4.2.4. 
Station improvements require significant coordination and planning to accommodate safe and convenient 
access to existing businesses and residences, as well as traffic control during construction periods. The 
typical construction sequence would be: 

 Demolition and Site Preparation. The contractor will be required to construct detour roadways, new 
station entrances, construction fences and barriers, and other elements required as a result of taking 
existing facilities on the worksite out of service.  

For new facilities, the contractor would be required to perform street improvement work, site clearing 
and earthwork, drainage work, and utility relocations. Additionally, substations and maintenance 
facilities are assumed to be newly constructed structures. For platform improvements or additional 
platform construction, the contractor may be required to realign existing track. 

 Structural Shell and Mechanical/Electrical Rough-Ins. For these activities, the contractor would 
construct foundations and erect the structural frame for the new station, enclose the new building, 
and/or construct new platforms and connect the structure to site utilities. Additionally, the contractor 
would rough-in electrical and mechanical systems and install specialty items such as elevators, 
escalators, and ticketing equipment. 

 Finishes and Tenant Improvements. The contractor would install electrical and mechanical 
equipment, communications and security equipment, finishes, and signage. Additionally, the 
contractor may install other tenant improvements if requested. 
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2.9 Permits 

The Authority and FRA are in the process of preparing agreements with environmental resource agencies 
to facilitate the environmental permitting required during final design and construction. These 
agreements—a Memorandum of Understanding and a Memorandum of Agreement or Programmatic 
Agreement—will clearly identify the Authority’s responsibilities in meeting the permitting requirements of 
the federal, state, and regional environmental resource agencies. A Memorandum of Agreement was 
established in 2010 between the Authority, the FRA, the U.S. Army Corps of Engineers (USACE), and the 
U.S. Environmental Protection Agency (EPA) (Authority et al. 2010) regarding integration of NEPA, Clean 
Water Act Section 404, and Rivers and Harbors Act Section 14 processes. Coordination with the United 
States Coast Guard was conducted and the Coast Guard indicated that this project is not within their 
jurisdiction (Sulouff 2011). Table 2-16 lists the major environmental permits required for the HST Project. 
As a state agency, the Authority is exempt from local permit requirements; however, in order to 
coordinate construction activities with local jurisdictions, the Authority will seek local permits as part of 
construction processes consistent with local ordinances. The agencies identified in Table 2-16 are 
anticipated to rely on the EIR/EIS to support their permitting and approval processes. 

Table 2-16 
Potential Major Environmental Permits and Approvals 

 

Agency Permit 

Federal 

USACE Section 404 Permit for Discharge of Dredge or Fill Materials into 
Waters of the U.S., including wetlands  
Section 10 Permit for Construction of any Structure in or over any 
Navigable Water of the United States  

U.S. Department of Interior/Federal 
Railroad Administration 

Section 4(f) of the U.S. Transportation Act of 1966 

U.S. Advisory Council on Historic 
Preservation via the California State 
Historic Preservation Office 

Section 106 Consultation (National Historic Preservation Act of 
1966) 

U.S. EPA Review of Environmental Justice conclusions 
General Conformity Determination 

U.S. Fish and Wildlife Service Section 7 Consultation and Biological Opinion 

National Marine Fisheries Service Section 7 Consultation and Biological Opinion 

State 

California Department of Fish and Game California Endangered Species Act permits  
California Department of Fish and Game Section 1602 Lake and 
Streambed Alteration Agreement  
Use of Title 14 lands – Camp Pashayan under Resolution of 
Necessity 

California Department of Transportation 
(Caltrans) 

Caltrans Encroachment Permits 

California Public Utilities Commission Approval for construction and operation of railroad crossing of public 
road and for construction of new transmission lines and substations 

California State Lands Commission Lease for crossing state sovereign lands 
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Agency Permit 

Regional 

San Joaquin Valley Air Pollution Control 
District 

Rule 201 General Permit Requirements, Rule 403 Fugitive Dust, Rule 
442 Architectural Coatings, and Rule 902 Asbestos 

Regional Water Quality Control Board Clean Water Act Section 401 Water Quality Certification 
Section 402 National Pollutant Discharge Elimination System 
(NPDES) Water Discharge Permit  
Dewatering permit (Order No. 98-67) 
Spill Prevention, Control, and Countermeasures (SPCC) Plan (part of 
Section 402 process) 
Stormwater Construction and Operation Permit 

Central Valley Flood Protection Board Encroachment Permit for flood protection facilities   
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